S1 -Kβ mainline XES spectra and first derivatives of Fe 2 O 3 S2 -Full spectral window of Kα HERFD XAS spectra, with post-edge for normalization S3 -First derivatives of Kα HERFD XAS spectra S4 -First derivatives of Kβ mainline XES spectra S5 -DFT-calculated localized orbitals of cubane cluster models S6 -DFT-calculated localized orbitals of protein cofactors S7 -DFT-calculated XAS spectra of proteins with varying oxidation states of VFe P-cluster Tables  S1 -Activity of 
TD-DFT-calculated XAS spectra of MoFe, VFe, and VFe with a one-electron oxidized P-cluster. For both the high-spin (S = 5 / 2 ) and low-spin (S = 1 / 2 ) cases, the changes to the second pre-edge peak are small compared to the perturbation due to a changing heterometal (VFe to MoFe). Also, changes to the first pre-edge peak are expected, in contrast to the experimental data. 
